Platelet dysfunction in uremia. II. Correction by arachidonic acid of the impaired exposure of fibrinogen receptors by adenosine diphosphate or collagen.
Previous studies showed that platelets from patients with uremia have a marked decrease in their aggregation response to adenosine diphosphate (ADP) and collagen as single agents or as a pair. It is known that small amounts of arachidonic acid can enhance the sensitivity of platelets to concentrations of ADP or collagen that do not cause aggregation when used singly. Stimulation of platelets by certain agonists induces the formation of fibrinogen receptors on the platelet surface. The binding of fibrinogen that follows is essential for platelet aggregation. The platelet membrane glycoprotein IIb-IIIa complex appears to be the site of the fibrinogen receptor. Therefore, we investigated the binding of iodine 125-labeled fibrinogen to uremic platelets exposed to ADP, collagen, or arachidonic acid as single agents and as pairs. When aggregation and binding were studied in response to ADP, collagen, or the combination of ADP with collagen, uremic platelets had reduced aggregation and bound abnormally low amounts of fibrinogen. In contrast, platelets from patients with uremia bound as much 125I-fibrinogen and aggregated as well as controls when ADP or collagen were used in combination with low concentrations of arachidonic acid. Studies with a monoclonal antibody (B 79.7) suggested that the number of glycoprotein IIb-IIa molecules is the same in uremic and normal platelets. We conclude that uremia impairs the exposure of fibrinogen receptors on platelets in response to ADP or collagen without affecting the glycoprotein IIb-IIa complex quantitatively. Correction by arachidonic acid of the impaired aggregation and exposure of fibrinogen receptors by ADP or collagen suggests that abnormal release of endogenous arachidonic acid plays a role in the dysfunction of platelets in uremia.